Animals can use multiple strategies when learning about, and navigating within, their environment. Typically, in the frequently-studied food-rewarded T-maze, rats initially adopt a flexible, hippocampaldependent place strategy. However, as learning progresses, rats switch to an automatic, striatal-dependent response strategy (Packard & McGaugh, 1996). Interestingly, in a similar but aversively motivating water-submerged T-maze, rats exhibit the opposite behavioral pattern, initially adopting a response strategy but switching to a place strategy with extended training (Asem & Holland, 2013). Here, we examined the effects of transient lidocaine inactivation of the dorsolateral striatum (DLS) on rats' acquisition and expression of place and response strategies in the submerged T-maze. DLS inactivation prior to probe tests had no effect on rats' initial expression of a response strategy nor on their transition to the use of a place strategy with further training. Nevertheless, in a second experiment using the same rats, identical inactivation parameters significantly affected performance in an appetitively motivating positive control task, which required a response strategy. Furthermore, in a third experiment, DLS inactivation prior to early learning trials interfered with the acquisition of the response strategy in the submerged T-maze. These differences in DLS inactivation effects across appetitive and aversive tasks support the view that task motivation plays crucial roles in guiding learning, memory, and behavior. Additionally, differences in DLS inactivation effects between tests of acquisition and expression suggest that the DLS is required during early acquisition but not expression of the response learning strategy.
Introduction
For decades, scientists have investigated different types of learning, such as flexible relational memory and less flexible stimulus-response (S-R) learning. These differing types of learning have been thoroughly investigated in the field of spatial navigation as ''place'' and ''response'' strategies; the place strategy has been discussed as relational and spatial learning, whereas the response strategy as being symptomatic of S-R and habit learning. For example, in the ''dual-solution'' maze paradigm, rats are trained to find either a food reward or an escape platform in one arm of a dry or submerged T-maze, respectively (Asem & Holland, 2013; Tolman & Gleitman, 1949; Tolman, Ritchie, & Kalish, 1946) . The animal can solve the task by employing either a place or response strategy, the relative usage of each assessed by interspersed one-trial probe tests (see Asem & Holland, 2013 , for details).
In the dry T-maze, rats switch from a hippocampal-dependent place strategy to a striatal-dependent response strategy (Packard & McGaugh, 1996) . However, in the submerged T-maze, we observed the opposite behavioral pattern-rats initially used a response strategy and gradually switched to a place strategy (Asem & Holland, 2013) . Due to a complete inversion of previous behavioral results, the underlying neural circuitry and the characterization of strategy shifts over training in the submerged T-maze warrants investigation.
There are a number of ways by which the hippocampal and striatal systems may be dissociated. First, perhaps they are dissociable by the type of learning-the hippocampus subserves place learning (McDonald & White, 1993; Packard & McGaugh, 1996; McDonald & White, 1994) and the striatum subserves response learning (Packard & McGaugh, 1996) , regardless of the amount or stage of learning. Second, they may be dissociable by the amount of learning-the hippocampus is recruited for early or immediate learning (Cammarota et al., 2000; Chang & Gold, 2004; Izquierdo et al., 2000; Rutishauser, Mamelak, & Schuman, 2006) , followed by a gradual recruitment of cortical and subcortical structures, regardless of the behavioral phenotype. Third, and finally, there may be
